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PURPOSE: To obtain large-sized and transparent single crystal diamond with hardly any crystal defects. 

CONSTITUTION: This method for synthesizing diamond is to arrange plural diamond single crystal substrates 1 and grow the 
diamond from the vapor phase thereon. In the method, the substrates 1 are arranged so as to provide <=30mum difference in the 
gap and height between the adjacent substrates respectively to grow the integral diamond thereon. Thereby, the occurrence of 
abnormally grown grains growing in the boundary part between the substrates can be suppressed to produce the large-sized 
diamond single crystal with hardly any light scattering and accumulation of defects in the boundary part. 
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C57) [Si^] 

±icmjmii> 6 -/ 1' * > K 3 i± •2>:)5i£tc*$l >r . 
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5/- i'-t > F ^jiSg 3 i± -s c <t -t -r > 

[if*^3 } y-f -f F#*S^S«<!: b-C> ( 1 0 
0) mifiibCO-ftltfil 0' lill^Offl^iffli-r'Sy-r-lf 
F#ilSS««*<»ffl-r S C <!: i:mmt t -SI**!! 1 
X» 2 fcieig© i*'-^ •V'*> FCD-^fSa, 

[if^3l4] Bg!-rei^-Ci'*>F^*SS»«ra©*S 

[000 1 ] 

KMu. ii^jc^Bijx^. nm:L^. ^m^ti 

[0002] 

JIM, ^^mt,, mmi^. mi'siiS'a(DmntLxmm< 
ns. ^'i^'^y F«jia4(a3:?<^{csui-rsfc©*3x 

-^•^*> Ffi©^S*s{gji5*a.5^m»^^-f K© 

> F*lJj5cS-r-5fcJ?)-C*Sia»3n-Cl<»S (S.Iiiim 
a, Y.Aikawa and K.Baba : Appl .Phys.Lett. ,57 (199 
0), p2646 ) . ;^d'5 •?5'^>y^CCS««Cg|3tlfc3<'-< 

t*iL!^c*ie.. d^>r-^*>F©ffl3^©i|i 

[0003] ^^-f Fma»Ji^£i:*fi«J(Ctt. :^ 
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l*3nr*J»)> S6{C«M«^fi)E«feKJ:»):^liS}©mtt 

5. F©^7'axfif+i^ + ;H3;i(ii^F*g(cX 

10 Pi^^**i#6^L^-r<, :^ffia©MSJ5r^-^i'*>F 

Fatg±©*-=&Xf5r:^^^.l.;l-^S4Xi^-r 4C i 
tcJ:o-C:^^©^-/i'^> Fm*gS*iifJi-r -5*^*1 
*iim^n-Ct,^-S„ Ge i s ^{i. ISl 0~ 1 0 0 /im 
©d*''fi'*>FS^*75-{i*«l)^-ca£'^, C<D±icif-^ 
i'*>F^^i^fiSffi«CJ:*3fiRS3-tt.5C4(cj;«D. :Sr 
te©iBr6iLfc:*:[S«o5^'f i'*^ Fa«*?#«»:^*li 

^LTl^S ( M.W.Geis, H.I.Smith, A.ArqoitIa, 3.An 
gus, G.H.M.Ma, J. T. Class, J.Butler, C.J. Robinson, 
20 R.Pryor : Appl . Phys . Lett . , 58 (1991), p2485 ) . 

[0 004] #g8¥3 - 7 5 2 9 8^^JC«, mm<0 

ammstixi,^?,, c©:^rffitcj;n«s«ia«i©J^ 
i,^ssfe©:&ft^mPii«:*fiB{csijtai-r itcj: or. 

30 SSffl±raja©*ct,vh<aft3KW«i1-OSS^R5«:$*«c<.» 

;^M©d'-ri'*>Fmies«:ff-5.Ct*s-e#S. C©J; 

'!>rj:yjmxi&<o^^-]r^> h-mm^im^ic$>tcr,x 

*^xfrSf=<^i/i';l/fiSS*i3rS©J?*3;r<tff3ti 

SC<h3!)5'i:^^-e*-5. S«i©ra©xf5r+5^i.;l.B8«& 

*e:A:3WSa c S i f^m^^^ -t-* > F i i' 

0 ^ *^ e. t? * 5 o i C -5 *i mrtB©a^©s«©±K: 

Fa«i ^seaor, -e©±{c— i*©^s<'-ri'*> f^es 

gS-a-S iS2 K^-r J: CC«ffl^gL./c^<'Yi'*> F 

m«g^2©i1-tcmifSS5«''^i'-t> FS® 1 ©il^astcM 

[0005] 

50 ©#ilSS3'-f+*>F»«4d6'<. ^<D±^-W<D^>( 
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[0006] 

[0007] c©:&^(cj:ntf. is*'-^ korse^* 

*fass«<tL/-c (10 0) S!5>e>o-rn*i i o° Ji^w 
[000 81 *^?acD:^(cteiir«. afi[©5<'-r-^'* 

3 0 Hi in«T> J: L < » 1 0 M mWTKSlJfflJ 

■r-SCi5:M:«:©!|§mtTS. S«ra©B8H©:*:#3* 

h tits < e ©t?»* U < i6cl». 
[0009] 

[fPffl] l??»3^-5ft:»«lfflCC5S3©M*s#ft-r5i02 

©J; ^(cM^^sEge^a *i^< ^^-r M^Rgge 

to. M<|iJ©i«3*i-r<T,-CU.2.<t. lI3K:^t-J:^{csai 

^) jWfiSSL-^-n^. cn«c>r+L/r. Mffl'I©iif3*;!JiM-D 
-Ct,^.51S^JC«fiSg^#©SCc-SMW#^S L/d:C>c t 

g|5©±*{C»S 4© J: ^ K:/JMaftia^4*iS866tiS/c 
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l:^-f ^«:P6©ii>i^cl»«W«^SP*J?f5fiS3 

[0010] s^i5(c*jw6««ffl©iiera*5,jN$ < , 

o»«©jiSS*sJi}-,Tt»SW^{C«. g?^©Mffl!|*>6 

li-r <• {cH 3 nr L- * C *^ 6©S;^^S{3:fflJ$0 3 

n-5o u*^L/, i53*5«»-:>r(,»5is^t?fc. »«pa©^ 
©^**J4ac-5-rL*^fcd&. ««ra©l®rat*'h3<'r 

10 [0011] *^©*^». 

> FifeS©ffi:^(ii*5<t'©<j: -5 ^c!g|»®r* oT *>W^t? 

(10 0) BDJtCl^LW (100) ±10* ©$6 
ffl©ffi-c*a«A{c!|t{c«J8!rc*S, 
W©:&(4-r4atcBa<?^/d: < MSfiXS*MiJ>ti-Lto.2.5S!l* 

tfih^ifi. 1 0- «±©:^e-rn*s*s<!:*:)?a£*ffit> 
i6^*S!(i*09Kffli$ij-r-SfcS){c». :^ffl-rti«io- Jit 

[0012] *^HJ©^^-<-t"t> F*fiSS31*5MtB-& 
^T-^XviPx FiS, j^lJlffi, U-tfCVDSfeAjri'O 

©^^=fe^tr!Bjirr J: < . l^©«itc#{cMliB»& 

*lfeH^-C«ffl^-5«Sffl©^-Y-V'*>FmS<bU 
-C». Wff^fiStcJrSAX^-f-f^^FmMB^*!. as 

©JiJoA:fc©=&A*-rs©*5«fe^srw*i^i»*^ H 

[0013] 

(HiSSt^ 1 ) A*3 6. 0mmX4. 0mmX300± 
2 5 Mm©jS;iI^fiS5^^+'*> F I b#itgS2fl*0 1 

©j:^(ci2SL/c. m^ismiiiiLm^-rtxh (loo) + 
3- -c*o> --3©Sffira©:&{i-rn«X«il*T«:i«j 
2" Jwi*3-eas!,«c<t%Fi^c«:. »«ra©Egraw 1 0 - 

1 5 Mm, tBM»3^ofca^©ia3©m«^t?5 y 
mf^-^/t. c©J;^«ciBgLit»W±{c-7^ i'ojg:/ 
^X-7CVD;ffi{CJ:»3i^>f+-t>F*^g3^/t, M it 
40 >jilS2 %, 1 0 0 Torn , S^SSQ 0 0 "C-Cii 
^3 0 0B#ra©R!4g=&tfl,\ 3 0 0 Mm©Jp;5^©y-f-t' 
F*S^*^S3«/t. -?-©iK*, -■^©SfeJitc^ 
^fiKg©)^ct:>— t^f©d^-r-i'*> F*SS*iB!5;SLifco c© 
F«®^g|5{C/h««i&W*^tJ#iteSi^'/i' 

[0014] <|^C^2)A^34. 0mmX4. Om 

mX3 0 0±2 0wm©^E^fiKiS^-{+*>F I bS« 
9 t!?«r0 5 (C^-r J; -5 iC 3 X 3 icafe'^fc ©4 2 ifflfflig 

tft:. t,>-rn©««©ffi:^(at> (loo) +2- ©ish 
50 tc*»). p»)^ofca«ffl©:*r{i-rnm»-rnt3- tt 
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rtf &SCi=&S-^lil*f(Ccfc»5fili2L/c, cn?.©2ffl 
FCD^fiR*tfofc. jfe-r2ift©l*f4<D±(Cl 0 

[0015] C©pq&{C®l9Jfc4?-<1'*> K*^S$-I3- 
t£i}>-7>fM<,c-y''yX'7i:>3L 'J hatcj;»3 1 0 00 ym© 
J¥3©#iSa^'fi'*>F2 4^S3-«*fc. ^A:'5':^» 
T^UaT^S s 1 m (standard Utter per nrinute) > ^ 
%2slm, y^'>20sccm (standard cc per mi 
nute) . ZLWX.^^ seem. afcaSSSf* 1 0 5 
0'C-C*-5ft:. fi!tSffl€:®ffiWlgL. F 

3 5 0 n mCC*Jt:f S3tS3a^*S'J5£L/A:<t C ^:^ffi(Cto 
fc-j T 6 8 %«±©®®d«JJtr > F ©315^!^% 
l/liaW{cmw©:^S!miiSS-C* S t Si^j: 5 *a fc. c 

&^=-3©?cJ&Mt^i^^ 3 5 0 nm{C*JWS31 

[0016] (.mm 3 ) ^>:fcs 6 {c^-rxg0«c^je 
«s^fe©;^s#^S4rY^'*>F©^'PSl%^f-3fc. 

5fe-rilti6^2 ilBJilCC, ;*:^34. 0nimx4. 0mm 
x3 0 0±2 0ym©il''^+^r>FSS (S^^fit (1 O 

0) +2- ) 9*j(%tBi?!fo^r,fcsigpi±©iiiga:^fi-r 

n*53- «rtt^C.SJ;'54C3x3(C*^/c«>©?:ffl^. 
lliS^2<!:|^««C3<'-fi'*>F*fi£fi3-li-.2>fcisb© 

?S3 ©«»-:. /tmii©)&:i>«®*ftsi«^»« 7 ^mnx, 

fc, yC{Ci5?'-i'-t'*>F«rfiXg3-efc©iS^{SijK:, 
3 0 Qnm(m% (B) * F-7-bifciJi^ft:#*SH%4<'-Y 
F 8 tWi 7 0 0 M m© F-:3'0«c(,*i^ft©# 
iSa^ i^-Y i'^r> F 9 <t 43^a{c 3 tf -< i'il-^fiS -a-fc. 
(jJESti-^ W oiS^' ^ C V D ffiK J; 0 tf fc. «A 

F-T'JlJcoti-ctiy 4i>(CjltU2 5 0 p p mffi^©i> 
^■^>^JD;ifco SKiaSB 1 0 0 0 •C-C*-3/J:. 

[0017] wmmmwith'cm.^fc.m^^ii o *>ss 

L. ^©^WSrffi^fFa^-r&CtKJ:*) 3fe©l 2mm 
X 1 2mmx7 0 0 //m©«Rfe3lW©r> F-:/*ilSa 
3^-r-t'-=e> F 1 0%»SC:<i:)!>J-C#fc. {:©3tS(©5<'^ 
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i'*^ FifeB^{c-:)(,=.T 3 5 0 n mtctjW^,*aSjaS*j9J 
5£L/yti C -5±®{C*3fci>r6 5 %lJ(±©M*?^cajia* 
=&^L/c, S^fC. ^ffl-&^d^-r+*>F*>6»(K3ti 
/clt^mJteSSSe 1 1«. SfigfflnJtB-C*»), ±fB©X 

0 il Uf C <t *i-C ^ fc. 
[00 18] (i:b$i5«?a ) 3 6 . Ommx4. Om 
mX3 0 0±2 5Mm©li5ffi^)iRy'fi»*>FI b^ife 
S2ffl?:llIl©J:^{ci:i»tcg?T*cfc^fCiBgOfc, « 
«ffi:^pfi«l^-rn4> (100) ±7" riS>-:>tci)K 2-0 
10 ©»ffil^±©*(i'r*T,»X«ll#f(Cj:SH^ri 2- -C 
^-SCi^figlSbyt. S«rHl©M«4 5~5 0Mm. 
tB^»3^i>fcS«M©i«3©MW3 5Mmt?*-:,fc. C 
©J: ^«ciBfBtvfcllffi±{c-7-f l'a^>^7X-7CVD^ 
fcJ;«p5^W'-t'-t>F*fiXS$#yc, -^^f>?SJS2%. BE 

1 0 0 Torr , s«jaM9 0 0 'CQmm 0 0 ^ra© 

fi)tg*iTt>, 113 3 0 0 /im©^-ri'*> F*fiSS3« 
fc„ ^©«S*, ia2©J:5K. smsRStl^sccj:*^ 

[00 19] (tbf5^«2) A#3 6. OmmX4. Om 
20 mX3 0 0 ±2 5 ttm©l9ilE^^4<''/i'*> F I b**g 

^2<1?:H l©J:'5fCSl^{CS-rSJ:'5tCEgL.fc. S 
(10 0) ±7° -CA-ytciiK 2-3 

©3i«iii±©:*r<a-rn»xi»iBiJf (c J: sta^-r 2 • -c* 

•5Ci?:fil^Lfc. S®ra©fiSRa«l 5-2 0 Mm. ti 
BSt)^-7fcSSra©JS3©ll«4 5 Mm-CA-j/c. C© 
i: ^ tcfieg Lft:S«±{c-7 n jg:/^ c V D^tc 
a:0^*'-fi'*>F4fiSfi3-a-/£. ^ir>igS2%, ffi;^ 
1 0 0 Torr . »WSS9 0 0 'CVmW3 0 0Btr^©fig 
M4tfl,\ J?33 0 0 Mm©i^-r^'*> F^:fi£:i:3-a- 
30 fc. •€•©«£*. 02 ©J: ^K, Smga^atCJ:^^^ 

[0020] (iiMM3) ±ft^6. OmmX4. Om 
mX3 0 0±2 5Mm©^)EE^fi!4y'f-l'*>FI b*|ig 

mmyjikm^-rnii (loo) ±7° -c^r^/c*!. 20 
©s«i5i±©^f(4-rn«Xiiii5ijT«:i hum-c a • r-* 

•SCi^SitgL/fCo a^O|®m«3 5~5 OMm. +g 
I9l0^-:>fc««ra©«3©^« 1 0 MmJ^T-CA-o/ii. 
C © J: 5 tclBS L ft:S«±{c -7 ^ 4^ p jK:?'^ X-7 C V D 
40 ffifciO ^■Yi't> F*fiKS3-fffc„ ^4f>?gg[2%. 
a::^ 1 0 0 Torr , SttS^g 0 O'cvmw-s 0 oam 

©^S4?ft\ »3 3 0 0 Mm©i<'-f+-t> F^gKSS 
itfc. -e©tem. ia2©i:^tc. «S:fi£g«lt^^3<cJ:S 

[002 1 ] 

[^W©^*1 W±©J:^«:2|s:^l^{cJ:*itf. :^M-r?^ 
«75a-oAiB«©a>''^i'*>Fite^. <lt(cmiteS*«M«: 

50 5rS:PtC^W3-eS. J&(!:©ai*©F-f>i^**nIfie-C 
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(a) itW-mSi (b) »fflf9gi-C«>-S. 

-rm^-ci} 0 . ( a ) B¥ffi0 ( b ) itmmm-ci) 
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I wssi^-z+^^K** 2 mm^i(^^"t 

>K 

3 M^fiKgfii^ 4 fmnnn 

5 ffi^^it^SSfit 6 7^«!tS1S^mMgS«K 

7 «B0*!ia«^#^^«« 

8 B K - :/^H#«:^JSa F 

9 ^Si'-/i'*>K 10 #teSd<'-^-l'*> 
F 

I I m^mm^^ 




[03] 




:■ '.'/'//////, 



[04] 



[05] 




. 4 'IvMAStff 





BEST AVAILABLE COPY 



(6) #gg^7-48 198 



[136] 



A ^ 



^^^^^ 



I] 

3— '/O 



BESTAVWLABV£COPV 



